Borehole image logs are high resolution, orientated data sets which can be used to provide valuable geological information and address a range of subsurface issues. Data quality is of paramount importance when interpreting borehole image logs. The paper will illustrate a simple borehole image QC tracking system, and explore some historical trends in data quality, illustrating the types of data issues that can arise and the impact that they can have upon data integrity. Problem data sets appear to be increasingly common. However, access to processing software and interpretation tools is now very easy, and a beautiful image log may have underlying issues that the casual image log user may not be aware of. For example, our review indicates that common issues encountered are associated with data sets being incomplete, or having problematic image log orientation curves, and these can have a significant impact upon the integrity of the images. Standardisation of QC procedures could have a positive value impact upon the utilization of borehole images, and could also form the basis of quality assurance when image logs are archived.
Introduction
We live in a digital era. Data storage is low cost, disk space abundant, and we are bombarded with increasing volumes of data, from more and more sources. Data types which required workstations in order to access, process and interpret just a little over decade ago, are now routinely accessed and utilized in PC and laptop computing environments, or even using tablet computers. During this information overload, unfortunately, we invariably assume that what we receive and see is correct. In the oilfield we are surrounded by cutting edge technology, which includes some of the best to be found on (and indeed in) Earth. However, in spite of these technological advances, there are certainly still some weak links and pitfalls to be found in the information generated, and if you are not aware of them, then the assumption that "the data are good" can lead to costly mistakes and the value of data not being realized.
The digital revolution has also been accompanied by an "imaging revolution". Nowadays we image just about everything with greater detail and clarity; the universe, our un-born babies, cells within our bodies, and of course, our well bores. The Borehole Image is a highly versatile and invaluable tool. It can be used to determine both rock fabric and it's orientation, and images can thus be applied to problems as varied as deciding your next well location, the direction of a lateral well, characterizing a rock fracture system, deriving input to petrophysical calculations, identifying zones suitable for completion, etc. Images thus have a wide range of geological, petrophysical and engineering applications.
Unfortunately the value of borehole image logs may be held back by interpretations which do not reveal the true value of the data, often directly as a result of poor to non-existent quality control. It is possible for anyone to obtain access to PC based borehole image processing and interpretation software at relatively low cost, and expensive workstation based software is no longer required. However, increased accessibility to borehole images, and the consequent explosion in borehole image users, has not necessarily been accompanied by an increase in training, particularly in the area of quality control. Image log value may be compromised by interpretations which do not fully appreciate the underlying quality of the data. Miss-understanding of data quality can propagate errors though the subsequent interpretation and utilization of image data. Furthermore when these data are archived, and perhaps swapped between different archive systems over time, errors may become compounded, and the ability to "rescue data" becomes significantly harder.
The aim of this paper is to describe some of the common pitfalls and problems that may be encountered with borehole image (or dipmeter) data, outlining areas where we most commonly see problems, and some simple quality control steps which can highlight many of the common problems encountered. It will also briefly discuss the need for a standardized minimum set of Quality Control requirements, and some disturbing trends we have observed in data quality over the last 7 years.
Method
There has always been a low background level of borehole image or dipmeter logs requiring repair. As contractors relying on the accuracy of borehole images we have had the opportunity to observe a very significant number of borehole image logs, and have stringent quality control procedures. Over the years, this has enabled a comprehensive database to be compiled concerning data quality, which can be interrogated to investigate where issues are likely to arise. The QC database we have implemented is based upon the recognition of 7 broad classes of problem within a data-set, and is based upon application of a simple traffic light system (Figure 1) . If a problem is identified, a red light is issued, and the problems are summed. Our database suggests that problem image log datasets appear to be increasingly common. In recent years we have estimated that as much as 40% or more of image logs can come associated with an error, which if not identified, could have an impact on interpretation, and hence any further decisions based on this interpretation. Note, this does not mean that >40% of the image logs we see are of poor Borehole Geology Workshop Optimising the Use of Your Borehole Image Data 12-15 October 2014, Dubai, UAE quality. Rather it emphasizes the fact that a very significant number of the images yield a "red flag" during the QC process, which at least requires further investigation, typically leading to some sort of data correction before the images can be properly utilized. Our review indicates that some of the most common issues which are associated with data sets being incomplete and problems with orientation curves. e.g. Figure 1 also illustrates a summary of problems encountered in a data set comprising of 195 wells reviewed from one location over a 7 year period).
Conclusions
There are now a wide range of different imaging technologies available, and unfortunately, there is no single workflow suitable for every situation. When you think you have seen it all, some new error or issue invariably comes along! However, if we can implement a standard set of basic QC procedures, they could have a positive value impact upon the utilization of one of the most powerful tools available to subsurface geologists. A key aspect of both dipmeter and borehole image logs is that they can be used to provide different information at several different points during the life-cycle of an asset. E.g. it is not unusual for a dipmeter or image log acquired 20 or 30 years go to be revisited and used to help address a current problem, in which its potential value is greatly disproportionate to the original cost of its acquisition (e.g. the identification of sub-seismic faults of significance in waterflood scenarios). We further note that in addition to data issues within newly acquired datasets, there is considerable scope to encounter problematic vintage datasets within company archives. For example, in scenarios where data has been migrated between different software systems, perhaps by folks with differing degrees of skill with respect to image logs, there is potential for errors to be propagated, and data value to be undermined. However, many of the simple QC factors which should be applied to the evaluation of newly acquired data can also form the basis of a quality assurance process which can be implemented during data archiving.
